Alterations of hairless mouse skin exposed to chronic UV irradiation and its prevention by hydrocortisone.
Ultraviolet-induced alterations of skin were investigated in a murine animal model. Groups of hairless mice were exposed to UV (black light, lambda max 352 nm; UV distribution: 300-310 nm, 0.9%; 310-320 nm, 2.0%; 320-420 nm, 97.1%) for 20 weeks at a dose of 16.3 J/cm2 five times weekly on weekdays. At the end of 20 weeks irradiation, the dorsal skins were biochemically and histologically examined. Ultraviolet caused remarkable increases in amounts of hyaluronan, chondroitin sulfates and dermatan sulfates in skin (microgram/cm2). Interestingly, a significant change in a collagen content (hydroxyproline, microgram/g of dry powder) caused by UV irradiation was not observed, whereas the amount of collagen (hydroxyproline, microgram/cm2) increased remarkably. Histologically, no distinguishable thickening was observed in both upper dermis and lower dermis, but thickening of the epidermis was observed. Furthermore, the histological study indicated that UV irradiation caused a disappearance of crowds of adipocytes, alternative appearance of numerous fibroblasts and accumulation of collagen bundles and hyaluronan in lower dermis. Hydrocortisone, an anti-inflammatory agent, prevented both the fibrosis of lower dermis and the accumulation of the extracellular matrix components. Based on these results, it seems reasonable that UV penetrates into the lower dermis and causes fibrosis there, resulting from the inflammatory responses.